INTRODUCTION
An estimated 163,000 children worldwide were diagnosed with childhood cancer in 2012, and >80% are expected to survive at least 5 years after diagnosis. 1, 2 During active treatment and in the period following, parents often experience work disruptions because of accompanying children to the hospital, providing medications, managing equipment, and caring for health problems. Even after treatment completion, late effects of cancer and cancer treatment may persist, requiring specialist care. 3 Such increased caregiving demands, and their own psychological distress, may reduce parents' capacity to work and result in work disruption, reduction of working hours, and resignation of a job, possibly leading to financial difficulties, as reported from European countries, Japan, Canada, and the United States. [4] [5] [6] [7] [8] [9] The trends toward the increased use of ambulatory care have amplified the demands of caregiving for parents of children with a serious illness. 10 Caregiving is time-consuming and may require rearrangement of priorities including work, and rearrangement of work often leads to reduced income for parents. 10 However, to the best of our knowledge, there has been little empirical investigation regarding how government support programs compensate the costs of parenting a child in active cancer treatment and into survivorship or after bereavement. Caring for children with special health care needs, including children with childhood cancer and its sequelae, also is associated with substantial costs for health service use, transportation, accommodation, equipment, food, goods, and home renovation/relocation. 11 Meantime, forgoing earning by resigning/reducing employment and missing educational and occupational opportunities 12 may exacerbate financial difficulties, thereby highlighting the importance of maintaining reliable and stable income.
Using Swedish national register data, we investigated the trajectories of parents' income from different sources for up to 8 years, starting from 1 year before the child's cancer diagnosis. We also examined whether the trajectories differed between mothers and fathers, those who do or do not experience bereavement, single-parent or dualparent households, and sociodemographic characteristics because women often assume a caregiving role [13] [14] [15] and socioeconomically disadvantaged families and singleparent households may experience disproportionally greater loss of income and have less access to benefits. 8, 16 
MATERIALS AND METHODS

Population and Measures
The current study was a Swedish register-based matched cohort study of parents of children who were aged 18 years, the maximum age for which parents are eligible for childcare-related benefits in Sweden. Children with a first lifetime cancer diagnosis between 2004 and 2009 were identified using the Swedish Childhood Cancer Registry. Statistics Sweden linked these children with their parents using the Swedish Multi-generation Register 17 and matched these parents with the parents of children without cancer at a ratio of 1:10. The following factors recorded in the Swedish total population register and the Longitudinal Integration Database for Health Insurance and Labor Market Studies (LISA in Swedish acronym) were used for matching the child's year of birth: living arrangements (mother and father living together, single custody, joint custody but not living together, or other), county of residence, number of children living at home, parental age, and the quintile of family disposable income. Family disposable income was the sum of the disposable income (total income from all sources minus taxation) of individuals in the household. Households were matched at 2 years before the diagnosis to avoid influences by the child's cancer. Details regarding the sampling process and an analysis using income from work have been reported elsewhere. 9 The current study focused on examining the contributions of different sources of income, including income from work and social benefits, over time. A total of 20,091 families were followed and analyzed.
Outcomes were total income and incomes from 9 different sources, including income from work and social benefits for each parent. Information was supplied by the activity statistics based on administrative sources. 18 The total income included all sources of income (ie, income from work and benefits), and was expressed in Swedish crowns (SEK) (1 SEK is equal to approximately e0.1).
Data regarding various income sources were provided as the percentage of the total income. Income from work included income from employment and self-employment and did not include benefits. Childcare-related benefits include 4 sources: parental benefits, 19 benefits for caring for a sick child, 20 benefits for caring for a close relative, 21 and childcare allowance. 22 The first 3 benefits provide approximately 80% of previous income but the duration of support differs: up to 480 days (with less compensation after 390-480 days) for the parental benefits (in 2017), 120 days per year (or unlimited if the illness is chronic) for the caring for a sick child benefit (in 2017), and 100 days per care recipient for the benefit caring for a close relative (in 2017). The childcare allowance covers expenses relating to the child's illness until June of the year that the child becomes 19 years of age. The childcare allowance amounted to a maximum of 9333 SEK per month in 2017. Sickness benefits can be paid part time or full time, depending on the reduction in working hours due to illness, and compensate for approximately 80% of previous income for a maximum of 364 days in a 450-day period, and 75% until 550 days, with a ceiling of 336,000 SEK in 2017. 23 The employer usually covers payment from day 2 to day 13 of sick leave, and the Swedish Social Insurance Agency pays from day 14 onward; the current study data were derived from the latter. Unemployment benefit consists of a basic insurance finance and a voluntary incomerelated insurance. 24 The eligibility depended on prior employment history for the former and membership for the latter. The payment varies by the duration of employment, the presence of children, and earnings before unemployment. The replacement rate is 80% up to 200 days and 70% until 300 days, with maximum of 910 SEK per day for the first 100 days and 760 SEK for the remaining days. 24 Although there are some exceptions, in general those who live or work (worked) in Sweden are eligible for these benefits. 24 Although the information on other income sources of disability and education/training benefits, social assistance and age-related pensions was provided in our data, these were not included in the analyses as very few subjects received these. Hereafter, these multiple sources of income are referred to as incomes.
LISA provided sociodemographic information regarding the parents as of December 31 of each year from 1990 to 2011. 25 Binary variables for potential confounding factors were created as follows: age in years was split at the median (37 years and 39 years, respectively, for mothers and fathers), living arrangements (single-parent or dual-parent household [the latter including married and cohabiting parents]), the number of years of education for the parent (<15 years of education or 15), employment (with and without employment), the parent's country of birth (Sweden or other), residential area (rural or urban), and the presence of children in the household (none or 1 children).
Statistical Analysis
Distributions of incomes and potential confounding variables were examined separately for mothers and fathers with and without children with cancer. Incomes were analyzed using generalized linear models with gamma distribution and log link function to estimate the ratio of mean incomes between the parents of children with cancer and the parents of children without cancer (hereafter referred to as reference parents). The cluster-robust sandwich estimator was used to account for data clustering within family over time and within matched groups. Follow-up started at 1 year before the child's cancer diagnosis. All models included the interaction between the binary exposure variable indicating child's cancer diagnosis (yes/no) and the categorical variable for year.
Adjusted analysis included all variables used for matching. All analyses were conducted with stratifying by mothers and fathers.
To examine associations between the child's early death and sociodemographic characteristics of the parents with the patterns of work and the use of social benefits, analysis was stratified by whether or not the child died within 3 years from diagnosis, single-parent or dualparent household, and high or low parental educational attainment. All the analyses were performed using Stata/ MP 14 (StataCorp LLC, College Station, Texas). The regional Ethical Review Board in Stockholm approved this study (2011/804-31/5).
RESULTS
Because of the matched study design, sociodemographic characteristics at baseline were distributed similarly between the parents of children with and without cancer ( Table 1) .
Adjusted ratios of mean incomes, comparing the parents of children with cancer with the reference parents, are shown in Table 2 . Estimated trajectories of the 3 largest sources of income (income from work and sickness and child-care related benefits) are presented in Figure 1 . The income from work decreased the most around the time of the child's cancer diagnosis, and it remained lower for the mothers of children with cancer until the end of follow-up, even though there was some recovery. Less drastic declines in income from work were observed for fathers for the first 3 years from diagnosis. Parents of children with cancer received on average up to 5 times as much income from childcare-related benefits as reference parents and 6-fold higher income from sickness benefits during the cancer diagnosis and following years, and these gradually declined and became no different from that of reference parents a few years after diagnosis. In contrast, unemployment benefits were less likely to be received by parents of children with cancer. The total income combining all sources of income was up to 6% higher for the mothers of children with cancer compared with reference mothers around the time of diagnosis, despite the substantial decline in income from work. However, from the third year onward, the total income of the mothers of children with cancer remained lower than that of reference mothers and the gap widened slightly over time, with 7% lower total income in the last observed year. Such differences were not observed in fathers. The declines in income from work and total income in the later period appeared greater for mothers whose cancer-affected children died within 3 years compared with mothers whose child survived with mothers whose child survived beyond 3 years (Table 3) . Income from sickness benefits tended to be higher for mothers and fathers whose children died within 3 years of diagnosis.
Estimates stratified by parents' living arrangements (single-parent or dual-parent household) are presented in Supporting Information Table 1 . Income from work was found to be lower for mothers in dual-parent households compared with reference mothers for the entire study period, but it was less consistently so for single mothers. Unlike the mothers in dual-parent households, the total income for single mothers did not fall lower than that of reference mothers. No decline in income from work was observed among single fathers. The ratios of childcarerelated benefits were likely to be higher in single mothers compared with mothers in dual-parent households.
When analysis was stratified by the level of education (see Supporting Information Table 2 ), the use of the sickness benefits remained significantly higher for a longer period for the mothers of children with cancer with lower educational attainment. In addition, mothers with lower educational attainment experienced approximately 40% loss of work income compared with the reference mothers, but the loss was smaller (approximately 30%) in mothers with 15 years of education. The total income was 4% to 7% higher for mothers with lower educational attainment around the time of cancer diagnosis compared with the reference mothers, but the increment was 3% for mothers with higher-level education.
DISCUSSION
In this population-based cohort study, the parents of children with and without cancer were followed up to 8 years from the year before the child's cancer diagnosis. During the year of the child's cancer diagnosis, when incomes from benefits were included, the total income was slightly higher for the mothers of children with cancer compared with the reference mothers. However, the total income fell and became persistently lower for the mothers of children with cancer after approximately 3 years after diagnosis as social benefits diminished, and the gap widened over time. Such differences were not observed in fathers.
To the best of our knowledge, the current study is the first to date to examine different sources of income and their long-term trajectories in parents of children with cancer. Earlier studies have been inconsistent in terms of whether cancer in children has an adverse financial impact on parents. [26] [27] [28] A notable finding was that, although income from work remained lower for several years, total income was higher for the mothers of children with cancer around the time of the child's cancer diagnosis. In Sweden, the majority of health care is publicly financed, and this includes subsidies for medications, 24 which may not be the case in all high-income countries. As stated elsewhere, many of the benefits for time off from work only compensate up to 80% of lost income. Therefore, although childcare-related benefits and sickness benefits appeared to have supplemented income for parents to a degree, receiving these benefits led to a lower income. However, the sum of income can be higher for the parents of children with cancer if the parents received the childcare allowance for expenses (up to 9333 SEK/month in 2017), 22 which can cover costs for health care, laundry, clothing, trips, special foods, and devices. In the current study, as the ratio of childcare-related benefits declined, most likely due in part to the cessation of intensive cancer treatment and the death of some children, the gap in total income between mothers with and without children with cancer emerged and widened. It is worth pointing out that in countries in which the universal coverage of health care is less generous than that of Sweden (where medication costs are less likely to be covered) and the scheme Income from work Estimates were adjusted for living arrangements, educational attainment, employment, country of birth, residence in rural or urban areas, the presence of children in the household and data clustering. a P <.01. b P <.001. c P <.05.
Values in parentheses indicate 95% confidence intervals.
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At the time of the cancer diagnosis and during subsequent years, both the mothers and fathers of children with cancer received higher income from sickness benefits compared with reference parents. Cancer is characterized as potentially life-threatening in nature, with uncertainty in its course and prognosis, thereby bringing considerable distress to parents. The involvement of complex and invasive treatments as well as cancer sequelae may lead to lasting side effects and physical impairment, which may require parents' caregiving for a long period of time. Thus, even after treatment completion, parents, in particular mothers, are at an increased risk of fatigue symptoms, 29 posttraumatic stress, and psychiatric disorders. 30 Psychological distress and feelings of uncertainty, helplessness, and loneliness 31 may compromise health and increase disease risk. 32, 33 Limited participation in work during periods spent caring for children also may lead to the loss of personal satisfaction, social networks, and possibly respite from home and care responsibilities, which also may damage health. 34 The income derived from work and total income were found to be persistently lower for the mothers of children with cancer compared with reference mothers after approximately 3 years, but such differences were not observed in fathers. In couples, the division of caregiving responsibilities is often skewed, with women assuming a caregiving role more often than men due to gendered norms and habits. 14, 15 Also, economists and sociologists have suggested economists and sociologists have suggested that the decision regarding which parent takes the caregiving role also may relate to the balance of bargaining power (of each individual). [13] [14] [15] By assuming informal caregiving responsibilities, mothers may change their profession or reduce work responsibilities to spend more time at home; they also may experience reduced motivation for work and passion for their career. 4, 29 Lost opportunities for promotion and career options may exert a lasting impact on earnings. Thus, although Swedish financial support programs appeared to compensate parents adequately during the acute period of a child's cancer diagnosis, disruption in work and financial strain could persist among mothers, which may have long-term consequences, including for career and possibly retirement pension.
An earlier study found that bereaved parents tended to experience emotional distress and depressive symptoms for many years, although there was no evidence of impaired participation in the labor market. 28 We also did not observe work disruption by sickness absence after 4 years; however, the loss of income from work tended to be greater and continued for parents whose child died, despite reduced care requirements. Although speculative, this may suggest that bereaved parents were not experiencing severe levels of sickness but may experience a subclinical level of mental health problems. In addition, parents may shift values in life away from work-related achievements and ambitions.
Income from work was less likely to remain lower among the single mothers of children with cancer, in contrast to mothers in dual-parent households. Although speculative, this may be because these women were less likely to change or leave jobs or reduce their working hours because they are the sole earner in the household. Although extended periods of stress for managing work and caring for the sick child may take their toll on physical and mental health for all household types, if single mothers are less likely to reduce/change work to maintain their income compared with mothers in dual-parent households, further work should examine whether there are negative consequences for single parents and their children's health.
Mothers with lower educational attainment received sickness benefits longer than mothers with higher educational attainment when both groups were compared with reference mothers. Although the reasons for sickness benefits were not known in the current study data, we speculate that the type of work and working environment, which closely relate to the level of education, may in part relate to this. For example, when mothers experience difficulty in working due to fatigue symptoms, reduced work hours or flexible working hours may allow for better control of workload and pace. However, such control may be less available for workers with a lower socioeconomic position.
A limitation of the current study was that the childcare-related income included a benefit for caring for a close relative, which may include compensation for the care of relatives other than children with cancer. Although this should be the same for the parents of children with cancer and those without, it may be possible that, due to the impact of the child's cancer, other close relatives became unwell. The reasons for loss of work income for mothers, such as the lost opportunity for career promotion or training, voluntary choice to reduce working hours, and health reasons, were not possible to examine. The data were on a calendar year basis and the estimates were less precise because they reflect events such as the Original Article child's diagnosis and death, which occurred at different points during the calendar year. The strength of the current study was its use of prospectively collected longitudinal data with a large number in the sample. Income measures analyzed were created by the government agency, Statistics Sweden, relatively recently.
Around the time of diagnosis and treatment of a child's cancer, the total income for the parents of children with cancer was not found to be lower than that of reference parents, mainly compensated from sickness and childcare benefits. However, the total income became lower for the mothers of children with cancer after approximately 3 years as social benefits diminished, and the gap widened over time. Bearing in mind that Sweden is a country in which welfare provision is more generous and comprehensive than in many other countries, the negative effects of a child's cancer may be even more severe in other countries. Future research regarding the long-term effects of a child's cancer on the parent's health and life, including life-long earnings and retirement pensions, will help to determine the consequences and be informative for discussions of support strategies.
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